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be SPRNERY r-y-ei wags in the f‘olluwihg menner: Duiring
L" ile apgine, the air ie brought intc & slig
N T r compreescr (PK) and compressed up o 37 kg ;- 4
it is dircetad ipto the operating cylinder of the englie whirs
prosesees f exbaust, charging and supercharging of the evilader, The .
rdyinre of 4he predusts of combustion and compresged air fom the gag-air mixturs]
having A prossuze of 3~7 kg per 8q cm and & temperature of =kiul 4':0:60\;
degrees cenvigrade eniers & nozzle apparatus leading inic & a¢parasaly
ins4sli=d tant pressure ges turbine {or & pistor-type snglrs; thus = U1Lg
the sorew . metisn.  In the simplest case the sir enters the compresscr
direstly from tbe surrcunding atmogphere., However, it is alsd expenent tu
put the alr dnte the 20Epresser under scme presgure - PK ™ 1.2-1.0 kg peT 89
om (Fk- pressurs tetore entering the compressor) from sa euxilliery turbc
comgrassor (IK) which is it into moticn by & gas turbine (GT. a& is shown
by dots “in the plarn.
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5. In this case the comprerscr works under supercharging and it is possible to raige
the pressure of the gas-air mixture vefore it enters the turbine.

oponating mliins (P¥. 37 atimoa )
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DV8 - Internsl combustion engine
PK -- Pistion compregsor

TPKh~ Forward motion turbine
TZKh- Reverse motion- turbine

IR ~= Gear reducer

V - - Screw propsllor

GT - Gas turbine

TK - Turbocompressor

TV - Temperature of the air going inic the engine {rom the SOMPTEssoT
T -~ Temperature of the processed gases
T, - Temperature of the working mixture before entry into the turbine

The pover balance of the gas generator (for the given pLan) '111 equal:

WP 2N Nmgen = 2 or AN Y1 6" w‘.‘uNLmﬂxk"

Indicated power of the engine and compressor and N ""‘4 2 M
indiented opsretion of friction ard mechanical coctficient of usaful action of the
entire aggregate (PGG).

6. It is obvious from the eqmnauon of the power balance that in order to receive
a greater indicated operaticz of the aggregate it is desirable to be abie to have 8
high nechanicnl coefficient of ussful astion of the ges gemerstor (about O. 85-0,90) .

Toe goner:s coafficient of useful action of the power plant u. 2 M% ZC =

- ® where Nt = power of the turbine M *® ind engine
& offective cosfficient of useful sstion of the engine T =
relativé power of the e turbine, y‘:‘p

Ta Coqtr" V) .hon that power plants 'Jving piston gas generators have an effective
coefficiiat of useful action that is about twice &s as that of plants opersting
on an opén cysle with am-nag gm‘lﬂ ard eomdisiion, tde coefficient the

cosftieient of the latter being &Ts

tot" h:lm
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8. This difference is explained by the fact that in

& greet part of the power
and congeq:
of the plant is the diffumence batween the power of

CoMpres30r

of the compresscr,
plant baving a piston

greater than the indiceted powsr

JrM o

usual metnod in part of the engine but

SECREYL

-3 .

power plauts haviug ges turbines
of the turbine is used on the operation of the turbo.
tly the effective power of the power pianu A

the gas turbine and the pover
é/( of the plant g N-» Then, as in the power
gas ienerator; he power plan er mAy equsl or even be

of the engine {1fd%r >1) Ng of the plent =

‘=

- zombusiicen have %o be sonied artificialiy from
T before erntering tho turbine, This 15 mccmp].isr}ed 2t the
3UrPLue of 3 ombustion (4-7 milbipie Lig/Y rrceducad

10, lace Py ropical
*time i Slenpilshing
COMETEACGT S
21, L ogenT Gf the type O appg - 340 na:z
2443
Tated [owe (R LTINS -:-:‘J(‘Tt 1360 b, The giameler of the et cylinder
is D¥ 30 mu. v w2 of the compressors is Dk eSO gp. e avirage pistor strcke
1s 5% 2x44% mo ard nweber of strokes (eyeies) is Prelt 613 per min, The special
features of tiis 2t~ 20 The mechanism vhas synehzcnizes the praten GERTATION,
the pa ST ©-%5 001 the combustion chamber twe or which spray feel in®c the
antechantera and e ojo coallzng of the pistons,

12, The generstwos s cegeiatad Sy whanging the quaniity and pressuce of gas orozrang tne
turbine {which 17 dene by varying the amcunt of fuel fed inte the engined,

13, Resuits of saperiments nade cn 4 aggregata show that at the owaT of L350
witt: an opo P ouressive of PE Y34 KG per MY and & Pred ity £ QO 3,64 KG
per gecons
(8) The sperific fyon siaiption (on the turbine shafti i:

affective = T ohour; correspeonding too
ugei. itn o the coefficient oi use
eQuatiity
(B Loss in 20011ry witer 15 abent 15208
(e} Loss oue :o Proutinole wbout 9107,
{3} The temperaruce -f gaeel before entering the turbine ig avcyt M,

i4. Ihe Operating 2y o7 the £95 gererator differs from that o the conventional ergins
in many pariicuiars, By lucking at the indicated diagram cf the practicable process of
the gas generator one can see that the area 1234 which represents the operation »f the

ne is equal to arez U173 which represents the cperetion of the compr Te The
ation, represented by area i45 is losgt operaticn. The work of expansicn in the gas
turbine begins nnt at reint 57 but at point 5 on acccunt of the intermingling cf the
gages from the engine with 1h: exhaust siv which leads tc & decrease in the Speifl:
mass of the mixtu wration of the gas turbine (54877) cen be moze lass
' or 2qual tc the op f tu: emging, depending on the amount of varemetars of e
gas-air mixture,

15, It bas been determinei that the theymal coefficient of useful eciion of the’yperating
cycle of a power -plant coasigting of a compressor, an engine and a gas +nrhine and
working on gases, equais the thermal coefficient of useful action of the engine
operating cycle, but the degree of commression o le the ganeral degree of SOHET€SS1on
of the engine (E} and the compressor (Ex) E general = Ek+E

16, The computeticn of the operating cycle of the gas Qenermator

My be accomplisied by the
with several additions and remarks.
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17 The greulest supercharge pressure Pkein epplication of the single-siep simpie action
compreszor i deterwined by the griatest temperature admissible at the end of compreasior.
Tb= 550% in absolute uniis {the self-igniting temperntu.re of oi1) and is not more
than 4-C Kg par 8¢ Cifi.

18. The ieast degrne of conmrgsnion is gelested from the conditlon of the desired self~
ignition of fuel - Tc 700° 4in ebsolute uniis (Kelvin) which lesds to the degrzes of
compression of the order 5«6, The lower meanings of the degree of compression E,
which are nct usuel for the engine ers explained by the fact that the latter is the
gecond atep of alr compression (after the compressor).,

19. Tt bAas 7 .'l~3t.e~'n~u.'_ed +h1; the Ligh pregsure of ccmpression Pe¢ and combusticnu Pz in
-e to the wngine since the engine does not tramsmit such
sylinder. -

expadient to proceed from the high meanings Peg 40
kg »sz 3q om Whick provides good conditions for th
SV erih ‘J.S‘.,J‘!’ -

£ 820 kg perosq cm
e flowing of tue

1. ILi, 1 wamngidess redient b uss power plants taving piston gas generators shoard shups
en the pr 20 hes & high persepower (more than 5000-19000 "le‘LLIVt- tr) v undsy
\,ond1tlon> of extreme: y limited space and weight in the engine section of the ship,

22, " 1n order %o obtsin a large amount of power, a series of identical piston ges generstors
can be used inssmich ag they are not counected directly to the sCTew,

23. The power piant can Te "eguLa'r,ad by changing the perameters of the &ir-gas mixturs
befere the turbine or by regulsiing the amount of gas by changing the prcducrivity .
the generawcr gas ox by turning off the generators. When & power plent consicts .
large rumber of gas emeretors, if the generators are turned off it succession
the pcwer plant i» m;we:& ing, the cperating period of the power pisnt c&n be
lerghten=d and lignt aud high gpeed-type gene"ato“s can be ueed,

AN The use of powss 0 M
was, until 19%¢, astris L',r of an expe imen‘ra] nﬁ.taue, As far a8 n&r b-
from the daztz published in the departmen®al press ¢f the merchact snd riv . 50X1-HUM
gower piants of this tyrs are siill not widely used. {
jie)
|
-
- end -~
50X1-HUM
SECRET

Sanitized Copy Approved for Release 2011/08/18 : CIA-RDP80-00809A000600060339-0



